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ODbjectives

A Provide data for a dynamic benchmark

A Measure total combined neutron/photon flux to determine
total fission yield and alpha throughout a burst and shutdown
sequence usingalibratedMHD-240 detector (high dynamic
range scintillator)

A Shielded and unshielded delayed critical runs used to determir
background room return component

A Measure surface motion/vibrations using Photon Doppler
Velocimetry (PDV)

A Data will be used to tunmultiphysicssimulations
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Experimental Setup: MH240

A Gamma & Neutron
Calibrated

A 6" Scintillator cube with 3
PMTs and 1 PD

A Designed for a high
dynamic range with a
linear response over 8
orders of magnitude

A Deployed at a variety of
pulse power type facilities,
Including a previous
measurement at Godiva
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Experimental Setup: PDV

A Firstsuccessfuhttempt on
Godiva

AThorLabsRC02APL01C
Reflector Collimator

A Mounted usingThorLabdKMO05
¢ Kinematic Mirror Mount

A Probe point positioned on 1st,
4th, 5th, & 6th rings

ThorLabs RCO2APC-P01 based on a 90° off-axis parabalic

A Successful data collection on S _
the 1St and Gth FC/APC connec for.
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Experimental Setup

Reference Detect ofr

@ 5.3m Godi v

Shielding
Lead and Bor ¢

PDV
@ 1m

MHDE2 40
@ 2m

MHDE2 40
@ 4m
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Delayed Critical Measurement To Determine
Room Return

A Measurements made with
MHD—24O at 2 & 4m’ . Godiva Delayed Critical Levels - Shielded @ 4m, by MHD Designation .
shielded and unshielded ]

A Two reference detectors -
were used as monitors for
varied reactivity, MHE241
and LC1

A Concluded that a soft radial r

dependence to room ret
u rn Q 500 1000 1500 2000 2500 3000
p Relative Time (seconds) from 2020/10/13 14:09:37
Figure 2. Shielded flux measurement data at 4 meters.
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Delayed Critical Measurement To Determine
Room Return

A Two reference detectors (different technology) were found to be very consistent,
having good linearity over all levels of power, providing an unbiased reference fo
the absolute flux

A Flux ratios show expected decrease when MHID is shielded but fraction remains
higher than would be for a central source assuming no room return

A Room return is substantial, which is to be expected for the Godiva configuration

A Supposition of 14does not precisely hold, initial analysis indicates a component
room return from opposite wall and floor/ceiling or an "inward" and "outward"

component
N
ed-4m am 2m 2m
MHD-ch2/Refl 1.099 0.743 2.092 0.895
MHD-ch3/Refl 0.458 0.377 0.685 0.423
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MHD-240 Burst Measurement for Total Fission
Yieldand Alpha

A Calibrated Gamma (G30)
and neutron (Ohio Edwards .-
Accelerator) sensitivity

Godiva 123°C Burst-A 2020-Oct-06
Low Channels - Scaled by 80co Calibration
T

A4 channels (8 orders of
mag.) split on two scopes
(different gains)

Radiation Flux (Gamma-MeV/s equivalent)

AWith some assumptions
about fission gamma &
neutron yield and a room

1010

MNeutron

return correction the total Lot it veswass |
fission yield will be extracted ” |
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PDV: 128C Bursig Bottom Ring

A7881 Hz

A 95% confident band: 7856 .

7907 Hz

Ch1 (Bottom Ring) 123deg Burst 20201006

1

NI X P T
050 \ | oo ¥ ¥ ! "y

100 ! ) & Y Py e W {
2 s wa i lLl‘ A \ i
! TR AL ’ NN 'Kl lrn\/rl” M\u’il XA MR\ 1m§ 1‘. i!’

[}

s w s, |

Ch1 (Bottom Ring) 123deg Burst 20201006

4 T T T T \ T \ T
General model: * Data
f(x) = a*exp(-b*x)*-sin(2*pi*c*x+d) % Excluded Points
Coefficients (with 95% confidence bounds): Fit
3l a= -0.9432 (-1.064,-0.8228) |

b= 745.7 (584.8, 906.6)
7881 (7856, 7907)
-1.768 (-1.9086, -1.63)

2+ Goodness of fit: -
SSE: 11.17

R-square: 0.6388

Adjusted R-square: 0.6349

RMSE: 0.2015
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PDV: 204C Bursig Bottom Ring

Ch1 (Bottom Ring) 201deg Burst 20201008
T

A 75 4 5 H ' ' General model: P—
Z f(x) = a*exp(-b*x)*-sin(2*pi*c"x+d) % Excluded Pts.
Coefficients (with 95% confidence bounds): Fit
61 a= 3561 (3.272,3.851) 7
b= 1127 (999.2, 1256)
. c= 7545 (7524, 7566)
A 95% confident band: 7524
' 4 Goodness of fit: T
SSE: 79.46
7 5 6 6 H Z _ ’ R-square: 0.8498
»E . Adjusted R-square: 0.8485
=50 . RMSE: 0.4792 _
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